INTRODUCTION
The occurrence of incidentally detected pancreatic cystic lesions (PCLs) is continuously increasing due to the widespread use of diagnostic imaging, including computed tomography (CT) and magnetic resonance imaging (MRI).
in the management of incidental PCLs, these consensus recommendations mainly focus on current issues in terms of the imaging diagnosis and management of incidental PCLs.
These recommendations typically follow similar principles listed in previous guides but do not concur completely. In fact, there are several ambiguous definitions (e.g., mural nodules, ductal dilatation, and size change), which create some confusion. To this end, the Korean Society of Abdominal Radiology (KSAR) study group for incidental PCLs has developed expert consensus recommendations regarding essential items for imaging diagnosis and the management of incidental PCLs. These recommendations primarily focus on imaging diagnosis and the risk stratification of incidental PCLs, surveillance tools and follow-up intervals, and post-operative surveillance of incidental PCLs.
Methods of Development
The KSAR study group for incidental PCLs comprised 10 board-certified abdominal radiologists from 7 different hospitals in South Korea. All of them are members of KSAR and are experienced with pancreatic images including CT, MRI, and ultrasonography. First, we searched for reference articles using Medline (source: PubMed, 1966 to May 2017; www.pubmed.com), Embase (1980 to May 2017; www.embase. com), the Cochrane Library (source: The Cochrane Central Register of Controlled Trials, 2017; www.thecochranelibrary. com/), and Google Scholar (scholar.google.com). Literature searches were carried out by a specialist librarian (P.W.S.). Relevant keywords related to incidental PCLs and imaging tools in combination with Medical Subject Headings (MeSH) terms and text words ("mucinous neoplasm" OR "cystic lesion" OR "Guideline" OR "serous" OR "computed tomography" OR "ultrasound" OR "Magnetic Resonance Imaging" OR "Ultrasonography" OR "image") were used along with words related to "Diagnosis" AND "surveillance" AND "follow-up" AND "post-operative." The search strategy had language restrictions such as English. We also reviewed existing recommendations/guidelines on incidental PCLs. We found 2235 articles related to PCLs.
We categorized the candidate issues into three sections: Section 1. Diagnosis and risk stratification of incidental PCLs; Section 2. Surveillance tools and follow-up intervals of incidental PCLs; Section 3. Post-operative surveillance of incidental PCLs. Seven investigators assessed potentially relevant articles for eligibility. The study group members were organized, and each team was assigned one candidate issue. The decision to include or exclude studies was hierarchical and initially made on the basis of the study title, then of the study abstract, and finally of the complete study manuscript. We used a modified Delphi method to develop the proposed consensus recommendations. Each team independently completed searches, identification of studies, data abstraction, and tabulation, and discordances were resolved through discussions with all members of the KSAR study group for incidental PCLs. The teams consolidated relevant evidence regarding their assigned issue and prepared a draft of key questions and recommendations, along with a summary of clinical and scientific rationale in support of their suggestions. All study group members discussed these materials through three face-to-face meetings and two online discussions. We tried to develop a single key question for a particular issue and one or two recommendations for each key question, which were then subjected to a modified Delphi voting among the study group members. The modified Delphi method, which allows participants to express their agreement for a particular key question with one or two recommendations, was based on a six-point scale: strongly agree, agree with minor reservation, agree with major reservation, disagree with minor reservation, disagree with major reservation, and strongly disagree. The consensus level was predefined as ≥ 80% of the sum of the votes in favor of strongly agree or agree with minor reservation. We made 16 questions with 17 recommendations.
Following the first round of voting among the study group members, the questionnaire was refined by the study group members and the KSAR Study Group for Pancreatic Cancer at one face-to-face meeting, and we modified 14 questions with 16 recommendations. The second round of voting was conducted at a half-day satellite conference, attended by 82 board-certified radiologists specializing in abdominal radiology during the 40th Scientific Assembly and Annual Meeting of the KSAR on September 02, 2017. Finally, 10 questions with 11 recommendations reached the 80% consensus threshold (Table 1 ). All votes were recorded by secret ballot. The remaining 5 recommendations did not reach the 80% consensus threshold ( According to one of the guidelines, an absolute cyst size of ≥ 3 cm had been included as a worrisome feature related to the size of PCLs for predicting malignancy (11) , and recently, a rapid growth rate of the cyst (> 5 mm/2 years) was newly added as another one of the worrisome (19) revealed that in patients with branch duct type of intraductal papillary mucinous neoplasms (BDIPMNs), the malignant BD-IPMNs grew at a faster rate (18.6 mm/year vs. 0.8 mm/year; p = 0.05) compared to benign BD-IPMNs. In addition, a growth rate faster than 2 mm/ year and a total growth that exceeded 10 mm had a higher risk of malignancy. Therefore, we recommend that both the size and its change should be considered together to determine the treatment strategy for PCLs. A faster growth rate of cystic lesions of more than 2 mm/year or 5 mm/2 years, require further work-up to exclude malignancy. In the 2017 KSAR consensus meeting, the consensus level for the aforementioned statement was 93.8%. When we discuss the variables related to cyst size, it is important for the cyst size measurement to be performed in the same way. The size measurement of PCLs has been known to have poor reproducibility (20) . The measured size can vary depending on the modality or the plane used (21) as well as on the person that measures it. Therefore, radiologists play an important role and the size measurement of PCLs should be performed with reproducible and accurate methods. We recommend that size measurements on cross-sectional images should be taken in the same direction, or at least in the same plane, with the same imaging modality, if possible ( Fig. 1) (22) . The largest diameter, including the wall of the lesion, should be used. In the 2017 KSAR consensus meeting, the consensus level for the aforementioned statement was 93.8%.
KQ 2. How Can We Evaluate the Communication between pancreatic cystic lesions and the Main Pancreatic Duct?
Recommendation -Communication could be determined by direct visualization of the continuity between the pancreatic cystic lesion and either the main pancreatic duct or a ductal side branch, without the septum between the cyst and the connected duct (agreement level: 82.1%).
Although no study has accurately described the definition of communication between the main pancreatic duct (MPD) and PCL, we typically decide that communication is present kjronline.org when the continuity between the PCL and either the MPD or the BD is directly visualized, with no septums between the cyst and the connected duct in practice (Fig. 2) kjronline.org by Kim et al. (27) also revealed no difference in sensitivity of using MRI to detect communication with MPD in a patient with PCLs compared to EUS. In this study, the sensitivity and accuracy of MRI for any communication with the MPD was 100% and 90.5%, respectively. Furthermore, with its excellent soft tissue contrast, MRCP is valuable for precisely depicting internal structures such as the septa and mural nodules (20, 21) . MRI has also been reported to be better than CT for evaluating ductal communication (28, 29) . Therefore, we suggested that MRI, which is comparable to EUS, is a useful tool to assess the communication between the PCL and MPD. However, in the 2017 KSAR consensus meeting, the consensus level for this statement was 75%, and this statement was not adopted as a consensus recommendation due to its low agreement rate.
KQ 3. How Should Patients with Multiple Pancreatic Cystic Lesions Be Evaluated?
Recommendation -We suggest that when there are multiple cystic lesions in the pancreas, each lesion should be evaluated individually to check the oncologic risk and the surgical extent should be minimized. After resection for the dominant or risky cyst, patients need to be followed carefully for the recurrence within the pancreatic remnant (agreement level: 92.4%).
Multifocal IPMNs are defined when the number of IPMNs in the pancreas is two or larger. The prevalence of multifocal IPMNs, either synchronous or metachronous, has been reported to vary widely, ranging from 0% to 83% (30, 31) . Nevertheless, the proper management of multifocal IPMNs has not been established to date. In a previous study by Matthaei et al. (30) , in patients with multifocal IPMNs, most cysts were genetically unique and this clonal heterogeneity was related to the independent progression of individual cysts. Other studies by Schmidt et al. (32) and Mori et al. (33) demonstrated that unifocal IPMNs had greater invasiveness than multifocal IPMNs, although it was not statistically significant. Indeed, Schmidt et al. (32) reported that patients with symptomatic unifocal BD-IPMN carried a higher risk of invasiveness than those with symptomatic multifocal BD-IPMNs (18% vs. 7%). Furthermore, according to a guideline (11), multifocal IPMNs have a similar risk of malignancy compared to unifocal IPMN and there is no concrete evidence that the malignant risk of IPMN increases as the number of lesions increases. Thus, we suggest that when there are multiple PCLs, each lesion should be evaluated individually to check the risk of malignancy and the surgical extent should be minimized. In brief, when the surgical resection is indicated for patients with multifocal PCLs, an optimized and segmental resection containing the PCL with the high oncologic risk should be considered. After the resection of the dominant or risky lesion, patients need to be followed carefully for any recurrences within the remaining pancreas. In the 2017 KSAR consensus meeting, the consensus level for the aforementioned statement was 92.4%.
KQ 4. Is a Risk of Malignancy Related to the Presence of Enhancing Mural Nodules in Incidental Pancreatic Cystic Lesions?
Recommendation -We recommend that pancreatic cystic lesions that have an enhancing mural nodule should be considered for surgical resection because the presence of enhancing mural nodules increases the risk of malignancy (agreement level: 91.1%).
The nomenclature for mural nodules in PCLs is heterogeneous and includes "solid component," "solid mural nodule," "enhancing mural nodule," and "enhanced mural nodule." The term "non-enhancing mural nodule" has been used for the intra-cystic solid component identified in imaging methods without contrast agent, such as EUS and non-contrast CT or MRI, because they could not differentiate true solid lesions from mucin plugs created by mucin-producing epithelium in IPMN or MCN. Therefore, we use the term "enhancing mural nodule" for the intracystic solid component in PCLs, revealed only by contrastenhanced imaging studies such as contrast-enhanced CT, MRI, and EUS.
The presence of enhancing mural nodules in incidental PCLs is highly associated with malignancy in IPMN as well as in MCN regardless of the subtype or cyst size (34) (35) (36) (37) (38) (39) (40) (41) . According to a previous report, one-third (6/18) of malignant IPMNs had an enhancing mural nodule, whereas no benign IPMNs (0/6) had an enhancing mural nodule (41) . In addition, another study for main duct IPMNs showed that enhancing mural nodules were observed in 16 carcinomas involving the MPD and in one adenoma or borderline neoplasm (p < 0.001) (40) . For MCN, one study enrolling 163 resected patients showed that although only 17.5% of MCNs was identified as cancers, the presence of enhancing mural nodules was a significant finding associated with malignancy (p = 0.001) (36) . Furthermore, lesions with mural nodules were significantly more likely to be malignant and showed an interval growth during surveillance (p < 0.05) in patients with PCLs (39, 42) . In the 2017 KSAR consensus meeting, the consensus level for the aforementioned kjronline.org statement was 91.1%.
KQ 5. How Can We Evaluate the Presence of the Enhancing Mural Nodule in the Incidental Pancreatic Cystic Lesions?
Recommendation -We suggest that contrast-enhanced CT or contrastenhanced MRI with MRCP is a useful tool in evaluating the enhancing mural nodules (agreement level: 84.4%).
Contrast-enhanced CT, compared with pre-contrast CT, is the most widely accepted imaging tool for the evaluation of enhancing mural nodules in PCLs, followed by contrastenhanced MRI with MRCP (Fig. 3) . Kang et al. (37) found that multi-detector CT and MRI with MRCP were similar in their diagnostic performance in depicting signs suspicious or indicative of malignancy, including enhancing mural nodules in patients with IPMN (area under the curve = 0.82 for both), with a good inter-modality agreement (κ = 0.75). Another study showed that the presence of an enhancing mural nodule in BD-IPMNs was highly correlated with malignancy in all imaging methods (multidetector computed tomography [MDCT] ; p = 0.001, MRCP; p = 0.008, EUS; p < 0.001) (34) . Contrast-enhanced EUS has become one of the most useful imaging tools for the pancreas. Harima et al. (43) reported promising results for contrast-enhanced EUS by showing that the diagnostic accuracy for mural nodules in EUS after contrast injection increased from 72% to 98%. However, further studies are required to validate the role of contrast-enhanced EUS in determining enhancing mural nodules. In the 2017 KSAR consensus meeting, the consensus level for the aforementioned statement was 84.4%.
KQ 6. Is a Risk of Malignancy Correlated with Main Pancreatic Duct Diameter?
Recommendation -The risk of malignancy is correlated with the main pancreatic duct diameter. A main pancreatic duct diameter greater than 5 mm without obstructive causes or symptom is also required to be under active surveillance (agreement level: 89.6%).
An IPMN of the pancreas is pathologically defined as a noninvasive epithelial neoplasm of mucin-producing cells arising in the MPD and/or BD of the pancreas. The affected ducts show various dilatations with mucus (44, 45) . The malignancy rate of MD-IPMN (40-95%) is much higher than that of BD-IPMN (12-62%) (12, 32, (46) (47) (48) . Radiologically, an IPMN involving the MPD can lead to identifiable segmental or diffuse dilatation of the MPD secondary to mucin production without other causes of obstruction (12, 49) . In the international consensus guidelines, MPD dilation more than 5 mm without other obstructive cause is diagnosed as MD-IPMN (11, 12) . However, supporting data for the size criteria have been lacking. In fact, the size criterion of 5 mm for defining a MD-IPMN was introduced without any scientific evidence. In practice, various cutoff values are applied to define MPD dilatation ranging from 3 mm to 10 mm (32, 46, 47, (50) (51) (52) (53) (54) (55) (56) (57) (58) . In prior studies (59, 60), 29.4% of 170 patients with radiologic MD-IPMN demonstrated no MPD involvement pathologically and the estimated accuracy of radiologic imaging for the diagnosis of MD-IPMN was approximately 75% (59) . For the 2017 KSAR consensus, we recommend that MD-IPMN should be included as a differential diagnosis when diffuse or segmental dilation of the MPD > 5 mm without an obstructive cause is demonstrated on radiologic imaging. However, as expected, the consensus level (77.9%) for this statement did not reach 80%, reflecting the various cut-off values recommended by several guidelines. Therefore, this statement was not adopted as a consensus recommendation due to its low agreement rate.
For the prediction of malignancy, variable thresholds regarding MPD diameter are also reported in MD-IPMN. In several international consensus guidelines, if the MPD kjronline.org is greater than 10 mm, surgical resection is recommended as the malignancy rate has been reported to be as high as 62% (11, 58, 61) . However, European consensus guidelines recommended that MD-IPMN greater than 6 mm should be considered for surgical resection (14) with a reference of a prior meta-analysis in which an MPD > 6 mm was associated with an increased risk with a pooled odds ratio of 7.27 (95% confidence interval, 3.0-17.4) for malignancy (48) . Furthermore, other studies have proposed a cut-off MPD diameter of 5-7 mm for the prediction of malignancy (51, 52, 62) . Therefore, further research regarding the cut-off value of MPD diameter in diagnosing and risk-stratifying MD-IPMN are strongly warranted.
Many studies reported a positive correlation between MPD dilatation and pathologic malignancy and the dilatation of the MPD as one of the independent predictors of malignancy in MD-IPMN (48, 50, (53) (54) (55) 57) . For example, an MPD diameter of 5-9 mm is a potential predictor for malignancy in patients with IPMN and is regarded as a worrisome feature warranting a further diagnostic evaluation (11, 12, 59 ) and IPMN with a MPD > 5 mm has a substantial risk of malignancy (51, 59, 62) . However, there are conflicting results. Other researchers have noted the significance of the MPD diameter to be a source of controversy (53, 56, 62) . They suggested that the MPD diameter was not related to malignancy and that invasive carcinoma can also be found in patients with an MPD diameter smaller than 5 mm, without symptoms or mural nodules. Even though there has been various debates regarding the MPD diameter, we recommend that any MPD diameter greater than 5 mm without any obstructive causes or symptoms is required to be under active surveillance and could be subjected to surgical resection based on clinical findings and additional imaging studies. In the 2017 KSAR consensus meeting, the consensus level for this statement was 89.6%. 
Recommendation
-We suggest that non-contrast MRI can be used for the serial follow-up of incidental pancreatic cystic lesions, especially in patients with impaired renal function (agreement level: 90.9%).
Contrast-enhanced MRI with MRCP has a higher sensitivity for the detection of internal septa and mural nodules as well as for the assessment of communication with the MPD (26, 40, 41, 63, 64) . It has a high accuracy when differentiating MCN from other PCLs (5, 63) and for preoperative characterization of IPMN (41, 65) . Currently, MDCT with multiplanar reconstruction (MPR) provides an equivalent capability with MRCP for the evaluation of communication with the MPD (66) . In terms of detecting malignant IPMNs, contrast-enhanced MDCT with MPR and contrast-enhanced MRI with MRCP showed similar diagnostic performances (21, 37, 62, 64) . Therefore, we suggest that both contrast-enhanced MRI with MRCP and contrastenhanced MDCT with MPR can be used as the followup imaging modality for incidental PCLs. However, in the 2017 KSAR consensus meeting, the consensus level for this statement was 70.3%. This statement was not adopted as a consensus recommendation due to its low agreement rate.
For the follow-up imaging of incidental PCLs, there is a limited added value of a contrast-enhanced MRI for management decisions regarding PCLs in comparison with a non-contrast MRI. Although we have a few reports regarding the use of MR contrast agent, the recommendations for incidental PCLs were concordant both with and without a contrast agent in 95.5% (107/112) of cases (67) and interobserver agreement both with and without MR contrast agent was excellent (0.86-0.97) (68) . Moreover, an abbreviated MR protocol showed a similar performance to the standard MR protocol for the surveillance of incidental PCLs and provided sufficient information equivalent to the standard MR protocol (41) . Therefore, non-contrast MRIs can be used for serial follow-up of incidental PCLs, particularly in patients with impaired renal function (67, 68) . In the 2017 KSAR consensus meeting, the consensus level for this statement was 90.9%.
KQ 8. Which Sequences Should Be Included in NonContrast MRI for the Surveillance of Incidental Pancreatic Cystic Lesions?
Recommendation -We suggest that at least axial and coronal heavily T2-weighted image and axial T1-weighted image should be included for the serial follow-up of incidental pancreatic cystic lesions (agreement level: 87.7%).
Non-contrast MRI can consist of various sequences kjronline.org such as T1-weighed sequence, T2-weighted sequence, diffusion-weighed imaging, and MRCP. Among them, a T2-weighted sequence is essential with its excellent contrast resolution for the evaluation of PCLs. Since mural nodule and internal septation in incidental PCLs are easily depicted on a T2-weighted sequence, a change in these features is clearly seen when comparing the follow-up imaging with the initial MR examination (67, 68 ). An abbreviated MR protocol including an axial and coronal T2-weighted HalfFourier-Acquired Single-shot Turbo spin Echo sequence and a non-contrast T1-weighted sequence showed a similar performance to the standard MR protocol for the surveillance of incidental PCLs (69) . Therefore, we suggest that axial and coronal heavily T2-weighed sequences and axial T1-weighed sequences should be scanned for the serial follow-up of incidental PCLs (Fig. 4) . In the 2017 KSAR consensus meeting, the consensus level for this statement was 87.7%. Among patients with BD-IPMN, approximately 10% have an indication for surgery during the first year of follow-up after their diagnosis because of the occurrence of suspicious malignant findings (70) . During the follow-up period, PCLs with a risk of malignancy or those that may require surgery showed higher growth rates, compared to cysts with no risk of malignancy or non-surgery (mean growth rate, 1.4-15 mm/year and 0.2-0.4 mm/year) (18, 19, 70, 71) . Therefore, an intensive follow-up during the first year after diagnosis is recommended to closely monitor its stability and to determine its nature. If no change occurs during this time, the follow-up interval can be extended. However, because the risk of IPMN progression increases over time and the incidence steadily increases linearly with time (71, 72) , follow-up can be conducted on an annual or biannual basis depending on the malignancy risk. Therefore, we recommend that an earlier follow-up for incidental PCLs should be done during the first year according to the risk of malignancy and subsequently followed-up with an extended time interval if they are stable. However, in the 2017 KSAR consensus meeting, the consensus level for this statement was only 57.1%. This statement was not adopted as a consensus recommendation due to its low agreement rate.
During the follow-up period, approximately 11% of PCLs exhibited a delayed growth after an initial first year period of stability and the growth rate was faster after 5 years (73, 74) . Morphological changes suggestive of malignancy in PCLs may develop as late as 5-8 years after the initial diagnosis (71, 74, 75) . There is still a lack of evidence for long-term follow-up of more than 10 years for PCLs. The 5-and 10-year rates of development of pancreatic cancer during the follow-up of BD IPMNs were 2.4% and 20.0%, respectively (76) . According to a recent systematic review and meta-analysis (72), even low-risk IPMNs had an almost 8% chance of progressing to pancreatic cancer at the 10-year follow-up mark. In addition, PCLs increase the risk of pancreatic adenocarcinoma throughout the entire pancreas as well as at the sites of existing cysts (77, 78) . Therefore, we recommend that continuous monitoring for stable PCLs would be beneficial because some PCLs may show delayed growth. However, in the 2017 KSAR consensus meeting, the consensus level for this statement was 76.4%. This statement was not adopted as a consensus recommendation due to its low agreement rate. Since there is an insufficient evidence for long-term follow-up of more than 10 years for PCLs, more evidence is needed in the future to establish a follow-up strategy. 
Recommendation
-We recommend a continuous surveillance for patients with pancreatic cystic lesions after surgical resection because recurrence occurred in the remnant pancreas with a frequency of 17.0% (agreement level: 88.6%).
There have been scant previous reports for long-term results after pancreatectomy in patients with IPMN. Even after curative surgery with a negative resection margin, pancreatic remnants still harbor a risk of recurrence which requires long-term surveillance. After surgical resection, the recurrence rate in the remnant pancreas has been reported to be between 3% and 17%, regardless of the surgical margin status (47, (79) (80) (81) (82) (83) (84) . The histological type is a wellknown risk factor for recurrence after surgical resection of IPMN (82) kjronline.org grade dysplasia (HGD) in 22.2%, T1a (stromal invasion ≤ 5 mm) in 4.6%, and IPMN associated invasive carcinoma in 18.3% of patients. During the median 46.4 (6.0-216.3) months follow-up period after surgery, the overall recurrence rate was 17.0%. Considering the non-negligible rate (up to 17.0%) of recurrence, we recommend continuous surveillance in patients with PCLs after resection. In the 2017 KSAR consensus meeting, the consensus level for this statement was 88.6%.
KQ 10. Should Patients with Pancreatic Cystic Lesions after Resection Undergo Surveillance according to Management Guideline of Pancreatic Cystic Lesions?
Recommendation -We suggest surveillance based on pathologic and clinical findings according to management guideline using CT, MRI, and EUS (agreement level: 92.9%).
Risk factors associated with the recurrence of IPMNs include surgical margin status, invasiveness, histologic subtypes of IPMN, T stage, N stage, and carbohydrate antigen (CA) 19-9 level (79, 80, 82, 83) . According to Park et al. (83) , the recurrence rate was 12.6% in 103 patients with surgically resected IPMN. They found that the risk factors associated with the recurrence of IPMNs were invasive histology, elevated CA 19-9, and the location of the pancreatic head. Although the scientific evidence is not sufficient, some investigators have insisted that postoperative surveillance for patients with LGD to HGD (T1a) should be similar to non-resected IPMN and that surveillance for IPMN associated invasive carcinoma should be the same as for pancreatic ductal adenocarcinoma (79, 80) . Therefore, we suggest that post-operative surveillance should be based on pathologic and clinical findings of IPMNs and should also follow the management guidelines using CT, MRI, and EUS. In the 2017 KSAR consensus meeting, the consensus level for this statement was 92.9%.
SUMMARY
Radiological examinations including CT and MRI with MRCP have been widely used as the main diagnostic and surveillance method for patients with incidental PCLs. Although most incidentally detected PCLs are considered benign, they have the potential to become malignant. Currently, we have several guidelines for the management of incidental PCLs.
However, there is still debate over proper management, in terms of accurate diagnosis, the optimal follow-up interval, and imaging tools. Because imaging studies play a crucial role in the management of incidental PCLs, the 2017 consensus recommendations of the KSAR for the diagnosis and surveillance of incidental PCLs approved several issues of debate from the radiologists' point of view, based on routine clinical practices. Although several challenges remain in terms of optimization and standardization, these consensus recommendations might serve as useful tools to help provide a more standardized approach and to optimize care of patients with incidental PCLs.
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